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Evaluation of Fast Pathway Function:
The Importance of Autonomic Tone
S. ADAM STRICKBERGER, M.D., and FRED MORADY, M.D.
From the Division of Cardiology, Department tiflnlemal Medicine.
University of Michigan Medical Center. Ann Arbor. Michigan
There is no consensus oti the effect of slow
pathway ablation on the electrophysiologic prop-
erties of the fast pathway in patients with AV ncxial
reentrant tachycardia. Some investigators have
demonstrated that ahlation of the slow pathway
results In shortening of the fast pathway effective
refractory period, while other investigators have
not made this observation.' '̂  In the setting of sym-
pathetic stimulation, slow pathway ahlation does
not result in shortening of the fast pathway eifec-
tive refractory period.'" The results from studies
not perfonned in the setting of autonomic block-
ade have been variable.--̂ -'̂ -'̂  However, the ma-
jority of studies perfonned in the setting of auto-
nomic blockade have demonstrated shortening of
the fast pathway effective refractory period after
complete, but not partial, elimination of slow path-
way fimction.**" Among the four studies that have
included autonomic blockade as part of the study
design, three demonstrated that the fast pathway
effective refractory period decreases after complete
elimination of slow pathway function.**'" In one
study, shortening of the fast pathway effective re-
fractory period after slow pathway ahlation in
the setting of atropine and propranolol was not ob-
served." In this report, complete autonomic block-
ade was not maintained throughout the study, as
evidenced by large changes in the sinus cycle length
before and after the ablation procedure." If
shortening of the fast pathway effective refractory
period can be obscured by alterations in autonotnic
lone, then complete autonomic blockade through-
out the entire study is required. Given that the
changes in fast pathway function occur only after
complete elimination of slow pathway function
and that sympathetic stimulation can obscure these
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changes, it is not surprising that the effect of slow
pathway ablation on fast pathway function in pre-
vious studies that did not perform complete auto-
nomic blockade has been variable.
In this issue of JCE. Shen and colleagues'^ pre-
sent another study addressing the eftect of slow
pathway ablation on fast pathway refractoriness.
The authors evaluated fast pathway function in the
baseline state and during infusion of isoproterenol
in 40 patients before and after slow pathway at>-
lation. Autonomic blockade was not utilized, al-
though the authors address this limitation hy
demonstrating that the sinus rate was not signifi-
cantly different after elimination of slow path-
way function as compared with before ablation,
and by stating that a constant level of sedation was
maintained throughout the ablation procedure.
As in prior studies in which the influence of
changes in autonomic tone were not controlled., no
significant changes in fast pathway function
were demonstrated after successful slow pathway
ablation. These investigators conclude that fast
pathway function does not change after slow path-
way ablation, and that the fast and slow patliways
are functionally independent.
The authors provide two major reasons for the
disparity in their results as compared with the re-
.sults of the investigators who performed studies
in the setting of complete autonomic hlockade.**'"
The first is that the effect of slow pathway abla-
tion on the fast pathway is variable. We agree that
shortening of the fast pathway effective refracttiry
period is not a universal finding, althougli the mean
fast pathway effective refractory period decreases
significantly if there is no residual slow pathway
function, and alterations in fast pathway function
are observed in a large percentage of patients with-
out residual slow pathway function.**'" Shortening
of the fast pathway effective refractory peritxi was
observed in 7 of 10 patients,** and in 11 of 13 pa-
tients'' in whom complete elimination of slow path-
way futiction resulted from ablation. Individual pa-
tient data were not published in the third study.'"
The second reason stated for the disparity is that
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a larger number of patients wetie studied. The pres-
ent study included 40 patients, whereas the three
studies with autonomic blockade included 10 to
20 patients.'*'" Given the important influence of
autonomic tone on fast pathway function, the ideal
evaluation of AV node function includes autonomic
blockade; otherwise, changes in autonomic tone
will have an unpredictable effect on the results. In
fact, based on the results of prior studies, if the au-
thors had conducted their study with autonomic
blockade, it is very possible that shortening of
the fast pathway effective refractory p>eriod would
have been found.**'"
What mechanism accounts for the shortening
of the fast pathway effective refractory period af-
ter complete, but not partial, elimination of slow
pathway function? A reasonable explanation for
the shortening of the fast pathway effective re-
fractory period is elimination of an electrotonic in-
fluence of the slow pathway on the fast pathway.
Electrotonus is the phenomenon by which passive
current flows secondary to voltage gradients be-
tween cells.'^ The refractory periods of adjacent
cells may prolong due to subthreshold depolariza-
tions from this passive current flow.'̂  The pres-
ence of the slow pathway before ablation or of
residual slow pathway function after ablation may
allow for electronic interaction of the slow path-
way with the fast pathway, resulting in lengthen-
ing of the fast pathway effective refractory period.
Complete destruction of slow pathway function
may eliminate this electrotonic interaction and re-
sult in shortening of the fast pathway effective
refractory period. This explanation is consistent
with a computer model of dual AV nodal physi-
ology, which predicted an electrotonic interaction
between the fast and slow pathways.'^
The authors discount the possibility of an elec-
trotonic interaction between the fast iuid slow path-
ways because the AV block cycle lengtli of the fast
pathway did not change after slow pathway abla-
tion, and because of the uniform response to iso-
proterenol that was observed. However, refrac-
toriness and conduction are separate and distinct
properties. Slow pathway ablation could affect
refractoriness without affecting conduction. Iso-
proterenol administration may not be an ideal agent
to aid in the identification of an electrotonic in-
teraction between the fast and slow pathways. Sym-
pathetic stimulation may improve fast pathway
function to such a degree that the electrotonic ef-
fect of the slow pathway may be attenuated, thereby
obscuring the shortening of the fast pathway that
occurs after slow pathway ablation.
In conclusion, we believe that fiast pathway func-
tion is sensitive to alterations in autonomic tone,
and that fast pathway function should therefore
routinely be evaluated in the setting of autonomic
blockade. Under the condition of autonomic block-
ade, complete elimination of slow pathway func-
tion results in shortening of the fast pathway ef-
fective refractory period. The mechanism most
likely to explain this observation is removal of an
electrotonic interaction of the slow pathway on the
fast pathway.
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